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This  work  represents  a  first  attempt  to  price  European  commercial  mortgage 
backed securities (CMBS) and our results are consistent with research carried out in 
the US market. More specifically this research intends to study the significance of 
bond, mortgage and property-related variables in the pricing of European CMBS, 
along  with  macro-economic  and  financial  factors  used  as  control  variables. 
Particularly we define some variables to describe the underlying property portfolio 
and the behavior of the real estate market to test their significance in explaining 
CMBS spreads. Multiple linear regression analysis using a databank of A Tranches 
issued between 1997 and 2007 indicates a strong relationship with bond-related 
factors, followed by real estate and mortgage market conditions. As floater coupon 
tranches tend to be riskier and exhibit higher spreads, we also estimate a model 
using this sub-set of data only and results hold reinforcing our findings. Finally, we 
estimate our model for both tranches A and B and discuss main differences. 
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1.  Introduction and Literature Review 
 
Several studies  have  looked at  Mortgage-Backed  Securities  and  their  pricing  models. Most 
works,  however,  have  focused  on  residential  products  (i.e.  Residential  Mortgage-Backed 
Securities or RMBS), which represent a much wider market than the commercial one [see 
Chen, Roll, and Ross (1986), Campbell and Ammer (1993), Elton, Gruber, and Blake (1995), 
and Xu and Fung (2005)]. Nevertheless in the recent past, the research focus is moving to the 
more  profitable  and  sophisticated  market  of  Commercial  Mortgage-Backed  Securities  (i.e. 
CMBS), which shows a less risky structure for very attractive returns (if compared with RMBS 
products, especially considering the high proportion of sub-prime lending securitized in the 
latter). 
 
Previous  research  primarily  focuses  on  dynamic  pricing  models  to  study  different  CMBS 
features. Kau and Keenan (1995) analyze the price of CMBS products by structuring the right 
of prepayment as an American call option on the riskless debt, and the default option as an 
European compound put option on the underlying collateral. Modeling these options using the 
risk free rate, the real estate value and time to expiry, they compute the price of the mortgage 
and consequently the insurance to hedge against the risk of default. Other articles use real 
options to  price  CMBSs  [please  see  Kau et al.  (1987, 1990), Phelim and Vorst(1992)  and 
Titman and Torous (1989)], but Fabozzi (1989) shows that this approach is very complicated 
to  be  implemented  and  that  an  approach  based  on  a  Montecarlo  simulation  may  be 
parsimonious and then more useful [see also Childs et al.(1996) and Snyderman (1994)]. 
 
Several models showed that CMBS pricing is driven by several factors that are linked to the 
structure of the issued securities (i.e. tranching, average maturity, duration, debt service ratio, 
loan to value, etc.) and the behavior of the economy and of financial markets (i.e. yield curve, 
term spreads, economic growth, performance in other asset classes, etc.). Xu (2007) uses a 
VAR model on macroeconomic and financial variables trying to identify the most important 
driving factors of returns in investment grade and high yield CMBSs. Furthermore, Maxam 
and Fischer (2001) use a linear regression model to define the price of a CMBS and the Kernel 
density estimator to predict the joint density of the price of a CMBS during its life. Using data 
on 40 CMBS issues between 1994 and 1996, they conclude that CMBS tranches are sensitive to 
default risk, which justifies their premium above the benchmark. 
 
Our empirical study is justified by theoretical pricing models developed by Maris and Segal 
(2002) and Titman et al. (2005), where a linear approach to the problem of pricing CMBSs is 
used in order to identify the main drivers of the initial spread of these products. Firstly, the use 
of economic variables – Titman et al. (2005) – helps us to relate each issuance to the market 
context at the time of its issuance. This consideration is important because the initial spread is 
linked to the market cycle and, particularly, to the market sentiment when the CMBS is actually 4 
 
issued. In fact, the initial price of a CMBS and its underlying assets is strongly driven by the 
overall performances of the market, maybe even endogenously – see Xu (2007) and Hess and 
Liang (2001). Finally, macro-level variables, such as GDP growth, also function as control 
variables  when  either  data  availability  or  model  mis-specification  become  an  issue.  Being 
consistent with our findings and using more than 1600 fixed-rate CMBS tranches and 479 
floater-rate CMBS tranches between the beginning of 1992 and through the 1999, Maris and 
Segal (2002), find that the tranche dimension of a CMBS is statistically insignificant, while 
spread is negatively correlated with the dimension of the pool. Xu (2007) also finds that the 
growth in GDP in the different countries of CMBS issuance is statistically and economically 
insignificant for setting the initial spread.  
 
The remainder of the paper is structured as follows: in the next section we give an overview of 
the  dataset  we use.  We then  introduce  the  model  and  describe  each  variable  used  in  our 
estimations, along with our expectations about their impact on the initial spread. Finally we 
present the main empirical findings and conclusions. 
 
 
2.  Data Overview 
 
Our data set was provided by an investment bank that cannot be named for confidentiality 
reasons.  It  contains  approximately  323  CMBS  deals,  backed  by  almost  20,000  mortgages, 
divided  in  different  tranches  with  a  total  amount  of  593  tranches,  of  which  309  class  A 
tranches and 284 class B tranches. 
The tranches are divided in three main classes: 
•  Public: tranche sold to the market 
•  Private: tranche not sold to the market and  remaining in the balance sheet of the 
issuing bank 
•  Pre-placed: tranche sold before being issued.. 
 
The CMBS deals were originated between 1997 and 2007 with most of the issuance during 
2003-2006. In the A tranche we have 29 issues with a fixed coupon and 280 with a floater 
coupon based on the LIBOR rate. The total value of the underlying pool varies between € 
50.56 million (ml) and € 6.64 billion (bn), and the aggregate value is above € 230 bn. For A 
tranches the value oscillates between € 28.65 ml and € 3.89 bn, and the aggregate amount is 
around € 133 billion. For B Tranches the value oscillates between € 1.25 ml to € 1.3 bn, and 
the aggregate amount is around € 25 bn. CMBSs were issued by about 115 banks, insurance 
companies, corporates, regional governments and other players. 
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Mortgages were originated in about 21 European countries. The most common country is the 
UK which accounts for 57% of the total number of properties. In the database there are some 
pools backed by mortgages from different countries (i.e. international pools). In these pools 
the  percentage  of  mortgages  from  different  countries  is  not  specified.  All  buildings  are 
commercial properties and our data set includes some cross-sectional characteristics of the 
pools of properties, bonds and underlying mortgages. Exhibit 1 reports the main descriptive 
statistics of the variables we use in our estimation. 
 
[ PLEASE INSERT EXHIBIT 1 ] 
 
The spread has a mean value of 26 bp, from a minimum of -3bp to a maximum of 110bp. The 
negative value has been given by a fixed coupon (the value of the fixed coupons is obtained as 
differences from the interest paid and the actual value of the LIBOR rate). Tranches show an 
average value of €317.35 ml with a maximum outstanding of more than €3.8 bn. A similar 
result has been obtained for the volume of the pool of underlying mortgages that has an 
average value of €627 ml and a maximum value of €7.78 bn. The Tranche represents on 
average more than half of the total outstanding of the mortgage pool value. The weighted 
average  life  has  a  very  high  standard  deviation,  as  big  as  the  average  value.  In  fact,  the 
maximum and the minimum value, change from 0 to almost 30 years. This huge difference is 
given by the different requirements of investors who may prefer to invest in either short or 
long term positions. The mortgage market seems to grow at a fast pace, with an average 
quarterly growth rate of 7.3%. Real estate total returns are on average around 3.4% every 
quarter, with real rental growth near 0.3%. Finally liquidity measures in the real estate market 
show turnover of around 3% per quarter and net investment of around 2% in the overall 
period (i.e. during 2000s there was an inflow of institutional money which drove cap rates 
down and dominated the effect on the overall period). 
 
 
3.  Empirical Model and Variables  
 
To capture the variation in the initial spread we estimate a linear model for European CMBS 
deals,  categorizing  the  variables  in  three  different  classes.  The  linear  regression  model  is 
expressed as follows: 
 











The Spread is represented as a logarithmic function. The log form suits a normal distribution 
better and is then more appropriate for OLS estimation. In this case the interpretation of the 6 
 
coefficients is the one of a percentage variation. In order to obtain the impact of each variable 
on the spread in basis points, the coefficient needs to be transformed using an exponential 
function. 
 
Macroeconomic variables are used as control variables. Xu (2005) suggests that they may have 
a lagged impact on the spread. For example, the information about today’s bond yield could 
affect the spread of CMBSs issued a period after, but not the one in the current period. We are 
interested  in  understanding  whether  variables  in  levels  vs.  their  first  differences  and 
contemporaneous vs. lagged relationships are most significant in explaining CMBS spreads. 
We explore all possible combinations of these variables and we then also understand the time 
needed for information to be incorporated in CMBS pricing. We find that control variables 
have  a  quarterly  lag  impact  on  the  market.  This  is  quite  interesting  in  explaining  the 






The variables categorized within the mortgage class are represented as follows: 
 
MortMkt MortSpr Synth Mortgage 3 2 1     : α α α + +  
 
where (expected signs of coefficients reported in brackets): 
 
Synth. A Synthetic CDO is a collateralized debt obligation (CDO) which, instead of being 
backed by assets such as bonds and loans like a standard CDO, is backed by credit derivatives. 
These assets could include options and forward contracts. Due to its nature, the Synthetic 
CDO tend to be more risky because there are no direct assets as a guarantee of the underlying 
contract guaranteeing the investor in case of default. We then expect this coefficient to be 
positive as the synthetic structure should increase the initial spread due to the higher risk. 
[positive]. 
 
MtgMkt3m. The size of the mortgage market is measured as the total amount of loans created 
and purchased in the market for different properties in dollar values. On one hand a bigger 
amount of available mortgages is due to the increase of the number of loans agreed during the 
period. This should allow a better diversification in the pool as there is a greater choice of 
mortgages, so determining a decrease in CMBS spreads when this diversification opportunity is 
implemented in the creation of pools [negative]. On the other hand – as in Maxam et al. (2001) 
– the mortgage market growth may be driven by mortgage agreed on bigger properties and this 
may have a double impact. Firstly, mortgages with higher nominal value are normally acquired 7 
 
by wealthier players with a higher availability of money and we should see a reduction of 
CMBS spreads when there is a growth in the mortgage market [negative]. However, at the 
same time, the growth of the mortgage market may signal an increase in real estate prices 
and/or loan to value (i.e. LTV) ratios. In this case the growth of the mortgage market would 
function as a proxy for systemic risk because the overall market is exposed to both/either a 
higher value of indebtness and/or a greater risk of a bubble burst. This effect would lead 
spreads to increase due to the higher perceived risk [positive]. 
 
MtgSpd3m. The mortgage yield is here expressed as a spread above the yield curve and it 
represents a proxy for the average riskiness of the mortgage market. The cash flow of a CMBS 
is made by the principal and interest amount paid in each period. The amount of interest to be 
paid down is determined by the mortgage rate and the default risk is positively linked with it. 
Changes in the mortgage rate can cause refinancing or foreclosure situations. In accordance 
with Stieglitz and Weiss (1981) the mortgage yield is not only influenced by macro economical 
factors but also linked to the availability and preferences of banks. The higher the mortgage 
yield the higher we expect the initial spread to be [positive]. 
 
 
Real Estate Factors 
 
Following Ling et al. (2009), we have decided to analyze the liquidity and the performance of 
the real estate market using three different models. First of all, the variables Total Return and 
Rental Growth represent a proxy for market returns. Secondly, Turnover and Net Investment 
represent  a  proxy  for  liquidity.  In  our  models  we  only  consider  combinations  of  one 
performance  variable  with  one  liquidity  variable  at  a  time,  and  we  check  for  different 
frequencies. We use the UK index as a proxy for all real estate markets. This choice is made 
for two main reasons: firstly, the vast majority of CMBS deals refer to the UK and, at the same 
time, European real estate markets tend to follow a similar cycle, with the UK normally leading 
other markets; secondly, the UK index has a monthly frequency (as opposed to the annual 
frequencies in other European markets) which allows us to consider up to date information – 
especially  if  we  already  consider  the  lag  built  into  real  estate  index  construction  due  to 
smoothing and the time needed to process information. In order to decide the variables and 
lags to be used, we compute a correlation matrix, which is also used to exclude variables that 
can introduce multicollinearity issues in our estimation. 
 
As a consequence, we identify the following combinations of real estate variables, with models 
represented as follows: 
 
1. Quarterly total return with a one quarter lag and contemporaneous annual turnover growth. 
2. Monthly rental value growth with a one month lag and turnover with a six month lag. 8 
 
3. Monthly rental value growth with a one month lag and net investment with a one month lag. 
 
The models we obtain with the three different combinations are represented as follows: 
 
turn TR Vol 1 Estate Real   + + 3 2 1 :     β β β  
Turn ERVg Vol 2 Estate Real 3 2 1 :     β β β + +  




Vol. Natural logarithm of the overall market value of the property pool backing the CMBS. 
Maris and Segal (2002), Hess and Liang (2001) and Levy (1997) find that the property value 
catches the dimensional effect on the spread. A higher amount of properties means a smaller 
risk in the CMBS due to the diversification effect [negative]. 
Maris and Segal (2002) find that the property value catches the dimensional effect on the 
spread.  A  higher  amount  of  properties  means  a  smaller  risk  in  the  CMBS  due  to  the 
diversification effect. The high value could be due to the big number of properties and/or the 
high value of each single property in the pool. In the first case the value is condensed in few 
properties owned by few owners. The first consequence is that there is a smaller probability of 
default because bigger mortgages are normally granted to wealthier investors. On the other 
hand if a default occurs, the loss (in percentage of the overall value of the CMBS) is greater 
than in the latter case, where instead we would have a higher diversification of the real estate 
portfolio, with a consequent smaller risk attached to it. According to Hess and Liang (2001), an 
important benefit of MBS investments is diversification which derives from a participation in 
the performance of a large pool of loans. This benefit results in a reduction of the overall risk 
of the pool and consequently the initial spread tends to decrease. In line with Levy (1997) we 
think that the overall sum of the different effects should drive the spread down [negative]. 
 
TR. Quarterly total return with one quarter lag is defined as the overall performance including 
both capital appreciation (increase/decrease in property value) and income return (rents minus 
costs) as a percentage of capital invested. It represents the actual return achieved by an average 
real estate investor. This variable catches the trend and cycle effect embedded in real estate 
markets. We expect higher total returns to signal higher market sentiment (i.e. higher returns 
should  be  linked  to  better  market  conditions)  and  so  potentially  lower  initial  spreads. 
[negative]. 
 
ERVg. Monthly percentage change in market rents with a one month lag. The rental growth is 
the monthly percentage change in market rents with a 1 month lag. It provides a proxy for 
both potential income growth in real estate markets and market sentiment (as explained for 9 
 
total return). In terms of expectations, we treat rental value growth as a substitute for total 
return: higher growth rates should reduce initial spreads [negative]. 
 
Turn,        turn. Turnover ratio, computed as last six months dollar value of sales plus purchases 
of properties as a percentage of the overall stock available in the market, as measured by IPD – 
UK independent research company providing benchmarking services worldwide. It represents 
the percentage of property volumes transacted over a period of time, and it is then used as a 
proxy for real estate market sentiment and liquidity. We also use the first difference of this 
measure to see the change in turnover over the previous year and to capture the change in the 
trend.  A  high  transaction  activity  (or  an  improvement  of  it)  should  signal  high  market 
sentiment and so it should reduce spreads [both negative]. 
 
NI. Net investment, computed as dollar value of purchases minus sales, as a percentage of the 
overall  market  stock,  with  one  month  lag.  The  net  investment  represents  the  net  inflow 
(positive value) or outflow (negative value) of institutional money into real estate markets. A 
high figure reveals an imbalance between purchases and sales for institutional investors. Our 
expectation is to see positive net investment (i.e. money flowing into the market) to reduce 






The model considering bond characteristics is presented as follows:: 
 




Bank. Dummy variable for the originator (i.e. 1 if it is a bank, 0 otherwise). As in Titman et al. 
(2005), we are interested in understanding whether the behavior of the spread depends on the 
vehicle  originating  the  CMBS  deal  and  whether  the  experience  of  the  originator  matters. 
Condidering the difference between the owner of the mortgage pool and the originator of the 
CMBS,  we  divide  in  banks,  corporates, and  others. Ambrose  et al.  (2003),  find that  bank 
originators have a different approach in assigning mortgage terms from non bank originators 
and Ciochetti et al. (2003) show that the originator bias is important in estimating default 
probabilities. Banks are the most experienced players in the market because they back the 
greater percentage of CMBS deals. In fact we consider only banks as experienced players and 
model  it  as  a  dummy  variable  (with  1  for  banks  and  0  otherwise).  Due  to  their  high 
involvement  in  the CMBS  market  (especially  if  investment banks),  these players  faced  big 
losses during the current credit crunch and some of them do not exist anymore. The negative 10 
 
effect on the initial spread of an experienced originator is given by the reduction of the risk 
perceived in the bond and should then drive spreads down [negative]. 
 
AA, A. The rating represents a proxy of the quality of the CMBS tranche. Since we apply our 
model to the A tranche, we use a AAA rating as the base case and we then include two dummy 
variables for AA and A rating, which represent riskier bonds. We expect a positive effect on 
both AA and A classes, with a coefficient bigger for the latter than the former. In fact Maris 
and Segal (2002) find that lower rated securities have higher yields to compensate investors for 
the greater default risk [both positive]. Finally we should have an impact similar to the one 
reported by Moody’s and presented here in Exhibit 2. 
 
[ PLEASE INSERT EXHIBIT 2 ] 
 
Fixed. Dummy variable for the coupon type (i.e. 1 if it is fixed, 0 if floater). In accordance to 
Fabozzi (2001) the fixed coupon is a risk-adjusted profitable investment and performs better 
than a floater when the yield paid by the benchmark is very low and the market is very volatile. 
We then expect a floater coupon to be associated to a higher initial spread [negative]. 
 
WAL. Weighted average life of the bond (bond maturity).When the interest rate increases, the 
average life increases. WAL affects the spread because it is a measure of credit risk in fixed 
income securities (i.e. the main credit risk of a loan is the risk of a loss of principal). In 
accordance with Titman et al. (2005), WAL could be an index of the expected cash flow of the 
CMBS. A high value of the WAL indicates that the mortgage has a big value and so the cash 
flow of the mortgage and the relative effect on the CMBS performance will be increasing the 
return. This effect reduces the initial spread, due to higher return [negative]. On the other hand 
WAL is also an indicator of the interest paid on the mortgage. The higher the interest is, the 
higher WAL will be. This increases the risk linked to the mortgage rate, but it is at the same 
time an indicator of high income. The positive effect of the interest rate variable may affect the 
estimation of this parameter [positive]. 
 
Int. Three months Treasury-Bill with a one quarter lag. Benchmark bonds for CMBS products 
are usually T-bonds. Hess and Liang (2001) find that the swaps market has been increasingly 
used as a performance benchmark for CMBSs. This is given by the fact that in the US the 
treasury has a high price pressure on the T-Bond. Currently the curve is built on both T-bonds 
and swaps, so we use the short term value (three months T-bill) as a proxy for interest rates in 
the market. Mortgages and CMBSs are investments for respectively banks and expert investors. 
Interest rates are important because mortgage rates are positively correlated with this curve and 
we expect initial spreads to increase when bond yields are increasing. In fact higher interest 




Term. Term structure with a one quarter lag, computed as the difference between long and 
short term rates. An increase of this value signals worsening economic conditions and the 
signal is similar to the interest rate variable described above. In other words, a positive term 
structure  will  lead  to  a  higher  spread  because  of  a  market  preference  for  short  term 
investments [positive]. 
 
Equity Performance of the European stock market with a one quarter lag. If the market is 
weak, a lot of sectors of the economy tend to be weak and consequently – as in Xu (2008) – 
the overall market risk will proxy bad financial market conditions. As a global index of equity 
markets we use the DJ Euro Stoxx because our data set includes European CMBS deals and 
this index represents the performance of the European financial market [positive]. 
 
 
4.  Empirical Results 
 
Before proceeding with the estimation of our models, we make sure that the variables used in 
our model do not suffer of multicollinearity. We then compute a correlation matrix – please 
see Exhibit 3 – and show that there are no severely high correlation coefficients between right 
hand side (i.e. RHS) independent variables. The only exception is the high coefficient between 
the “fixed rate” dummy and the weighted average maturity (0.75). However, we decide to keep 
both  of  them  in  our  model  as we  want  to  test  whether  the  different  coupon  type  has  a 
different impact on the initial spread. To prove that this issue does not represent an estimation 
problem, we also present a model excluding the fixed coupon dummy and obtain results with 
variables showing similar coefficients and significance. 
 
[ PLEASE INSERT EXHIBIT 3 ] 
 
Initially, we test the pricing of CMBSs for each class of variables (i.e. mortgage, bond and real 
estate) separately. This allows us to determine whether there is a dominant class and what 
variables are relevant within each class. We report our results in Exhibit 4. 
 
If we compare the adjusted R-squared of the three models, we notice that the bond family 
explains more than 50% of the variability of initial spreads and is by far the most significant 
class. The property and mortgage family explain respectively 11% and 5% of the variance of 
initial spreads. Most variables are significant and show a sign in line with expectation. The only 
exceptions are the growth in the mortgage market, the behavior of global equity markets and 
the change in real estate turnover. 
 
[ PLEASE INSERT EXHIBIT 4 ] 12 
 
 
Furthermore we estimate an overall OLS model including all three classes of variables. Panel A 
of Exhibit 5 reports three models using different proxies for Real Estate variables (total return 
or rental growth for market return and turnover or change in turnover or net investment for 
market liquidity). Overall, the adjusted R-squared is approximately 60% indicating that the 
variables explain a significant portion of the cross-sectional and time variation of CMBS initial 
spreads. 
 
[ PLEASE INSERT EXHIBIT 5 ] 
 
The coefficient of WAL is positive and significant indicating that a higher average duration of 
the bond leads to an increase the initial spread. This result is not consistent with the theory 
that  suggests a  negative effect on the  spread  due  to  the higher  cash  flow  generated.  The 
positive effect may then occur because a high value of WAL is a proxy of a high mortgage rate 
to be paid. A high mortgage rate brings in the risks of prepayment or default and these risks 
tend to increase the spread. However, the small magnitude of this coefficient suggests that 
these two effects coexist but the positive one prevails. 
 
The  coefficient  of  the  dummy  variable  for  the  coupon  type  is  negative,  as  expected,  and 
statistically significant. A CMBS with fixed coupon pays almost 85% less than the floater one. 
This is confirmed by the current situation with a regime of high yields. The borrower tends to 
prefer fixed rates for the narrower interest to be paid. The coefficients of the dummy variables 
corresponding to the different classes of rating are all significant, and indicate that spreads are 
inversely related with rating. A CMBS with AA rating pays 40 basis points more than a AAA 
tranche. And an A tranche pays around 80 bps (between 77 and 85 in our 3 models) above the 
AAA tranche. The estimated coefficients are also in line with the ranking of tranches in terms 
of risks and quality of cash flows (as from guidelines provided by rating agencies). 
 
The experience of the originator has a negative coefficient, which is significant in two out of 
three models. A CMBS backed by an investment bank has spread 7.75% smaller than a CMBS 
originated by other players. This result is consistent with both the theory suggesting that the 
experience  of  the  originator  matters  and  the  theory  suggesting  banks  are  players  with 
experience  in  the  CMBS  market.  In  the  literature  Titman  et  al.  (2005)  have  found  the 
significance of this effect only with big experienced players. We have found that this effect is 
persistent for all types of banks. This result is explained because banks issue a greater amount 
of CMBS than other institutions. We could also split this variable by bank type, but this split is 
not available in our database. The volume of the underlying pool has a significant negative 
coefficient suggesting the existence of a diversification effect for bigger pools, with a 10% 
increase in volume determining a 1% decrease in spreads. The coefficient of the deal structure 
(synthetic  CDO)  is  positive  but  unexpectedly  not  significant,  indicating  that  there  is  no 13 
 
difference  if  the  underlying  assets  of  a  CMBS  are  either  derivates  or  actual  commercial 
properties.  
 
Our results also reveal that higher yields and a positive term structure environments have 
higher spreads. The term structure has a major impact on the CMBS because the mortgage has 
a life close to 15 years. Specifically a 1% increase of the yields result in less than 5% increase 
and an increase in the term structure spread of 1% results in less than 15% increase in CMBS 
spreads. The coefficient of the mortgage spread is significant (in our first model) and positive, 
indicating that higher mortgage rate lead to higher spreads. This finding is also consistent with 
the assumption that default risk or default costs are expected to be higher for higher rates. The 
growth of the mortgage market has a positive and significant effect, then suggesting that this 
variable  is  a  proxy  for  overall  market  risk  rather  than  availability  of  diversification 
opportunities. 
 
Another coefficient with a counterintuitive effect and being significant only in one of our three 
models is the one associated to the equity market. This result means that if the market is 
growing, the spread increases (i.e. if the market is more liquid, it takes more risk). The liquidity 
of the market increased exponentially from the mid-2004. Countries that for eras have been 
considered of the third world became of the first world: i.e. China and India. They brought a 
lot of liquidity on the market that supports the increase in the risk taken due to the growing 
demand of investment. The greatest effect has been reached in the mortgage market, where the 
banks opened mortgages also to insolvent people. Trough the value of the house and the 
return of the MBS banks could protect themselves from the risk of default. Although the 
increasing risk originated was a proxy of the imminent credit crunch, the increase in the spread 
is minimal: an increase in the equity market of 1% leads to an increase of less than 1% of the 
spread. 
 
Regarding  the  rental  value  growth,  our  results  indicate  that  an  increase  of  1%  in  the 
performance of the property market leads to a decrease of 25% in the spread. This result is 
consistent with the theory that connects the performance of the CMBS not only to dimension 
but  also  to  the  movement  of  the  Real  Estate  market,  financial  variables  and  bond 
characteristics which forms the basis of underlying cash flows and the performance and quality 
of these products. 
 
The coefficient of the total return is significant and negative indicating that the increase in the 
cash flow to the investor tends to decrease the spread due to the same reason discussed above 
for rental growth. Specifically an increase in the total return of 1% leads to a decrease of 9% in 
the spreads. The greater effect of rental growth when compared with total return is due to a 
signaling effect. In fact movements in rental growth normally tend to influence the market 
behavior more than movement of the same magnitude in total return. If we take a simple 14 
 
valuation of the cash flow in perpetuity  !" ￿
#$￿%
#&'(, where r is the discount rate and g the 
rental growth, we clearly see that a percentage change in g will determine a bigger percentage 
change in CV (i.e. capital growth). Moreover the increase of the transaction volume in the 
property market proxies for liquidity and then determines lower spreads. If we consider the 
two liquidity variables, both turnover and net investment have a significant negative effect on 
the spreads. While the magnitude of the effect of change in turnover is substantial small (a 
decrease of 1.2% in the spread where there is an increase of 10% in turnover), the result is 
consistent with the intuition that the liquidity of the market is a proxy for good health in real 
estate markets. 
 
Only Floater Model 
 
Despite the high significance of both WAL and the fixed rate Dummy, we believe that running 
a test per coupon type may lead to interesting conclusions. In accordance with Maris and Segal 
(2002) we would like to estimate and compare the fixed and the floater model, but the small 
presence of tranches with fixed coupon in the database (less than 10%), allows us to estimate 
only the floater coupon.  
 
Panel B in Exhibit 4 shows the results for the estimation of the floater CMBS model per 
family. We compare the results with the previous estimation of the overall model. As in the 
original  estimation  the  most  important  family  of  variables  is  “bond  characteristics”  which 
explain 43% of the variance of the initial spread. This result is consistent with the previous 
estimation, even if this family loses 7% of the explanatory power. On the other hand the 
mortgage family has slightly improved its explanatory power and the mortgage market variable 
is now almost significant at 10% level. Finally the real estate family has considerably increased 
its significance, with an adjusted R-squared passing from 11% to 25%. This result shows the 
greater impact of property characteristics in floater coupon CMBS deals. 
 
Furthermore  we  estimate  an overall OLS  model  including  all classes of  variables  only  for 
floater coupon bonds – please refer to Panel B of Exhibit 5. The model lost some explanatory 
power, but it still shows a high goodness of fit. The adjusted R-squared is declined from an 
average  of  62%  to  an  average  of  55%.  All  AIC,  SBQ  and  HQC  criteria  have  sensibly 
improved.  The  AIC  declined  from  180  to  87.  This  model  lost  less  information  than  the 
previous one and is to be preferred. This result means that this model suits better on a single 
coupon type. 
 
As far as single coefficients are concerned, the results for floater coupon CMBSs are in some 
respect similar to those for all types of coupon CMBS. Although they do not change sign (i.e. 
the economic interpretation can be found the previous section), no coefficient is significantly 15 
 
different from the mixed model. The main differences are as follows: GDP is negative and 
significant in the original model, and positive and not significant for the floater coupon model; 
the  impact  of  real  estate  variables  is  more  significant  than  in  the  mixed  model;  finally 
coefficients for interest rates and term structure are also significantly higher than before and 
this result is consistent with the presence of high correlation between the floater spread and 
market performance. 
 
Only Floater Model, B Tranche 
 
As for the A tranche, we firstly test the pricing of CMBSs for each class of variables (i.e. 
mortgage, bond and real estate) separately. We report our results in Exhibit 6. The Bond family 
explains almost 60% of the variance of the initial spread and it represents by far the most 
significant family of variables. Real estate variables instead explain 18% of the spread variability 
(between mixed and floater model for the A tranche) and the mortgage family only 5%. Most 
variables are significant and show the right sign. The only exceptions are average length of the 
bond, the behavior of global equity markets and the change in real estate turnover. 
 
[ PLEASE INSERT EXHIBIT 6 ] 
 
Furthermore we estimate an overall OLS model for floater coupon CMBSs including all three 
classes  of  variables.  Exhibit  7  reports  three  models  using  different  proxies  for  real  estate 
variables (total return or rental growth for market return and turnover or change in turnover or 
net investment for market liquidity). Overall, the adjusted R-squared is approximately 67% 
indicating  that  the  variables  explain  a  significant portion  of  the  variation  of  CMBS  initial 
spreads.  
 
[ PLEASE INSERT EXHIBIT 7 ] 
 
The coefficient of WAL is positive and significant indicating that a higher average duration of 
the bond leads to an increase in the initial spread. This result is not consistent with some of the 
theory suggesting a negative effect on the spread due to the higher cash flow generated. From 
definition WAL is the time needed for half of the principal to be repaid. The positive effect 
may then occur, as for tranche A, because a high value of WAL is a proxy of a high mortgage 
rate to be paid. A high mortgage rate increases the risk of prepayment or default and these 
tend to increase the CMBS initial spread. However, the small magnitude of this coefficient 
suggests that the sensitivity of CMBS spread to the duration of the bond is higher for B 
tranches than for A tranches. 
 
The different classes of rating are all significant and indicate that spreads are inversely related 
with rating. This result is subject to a rating impact: a CMBS with AA rating pays 9 basis points 16 
 
(b.p.), an A tranche pays around 47 b.p. and a BBB tranche pays around 233 b.p. above the 
AAA tranche. The estimated coefficients only partly similar to the ones suggested by Moody’s 
in Exhibit 2. Particularly, we find a bigger difference the riskier the rating is. This suggests that 
Moody’s  spreads  were  underestimating  the  true  risk  these  investment  products  were 
embedding. 
 
The  coefficient  of  the  dummy  variable  corresponding  to  the  type  and  experience  of  the 
originator has a negative significant effect on the initial spread. A CMBS backed by a bank has 
spread 12.32% smaller than others. This result is consistent with the literature and is explained 
because banks issue a greater amount of CMBS than other institutions. Moreover, the volume 
of the underlying pool is unexpectedly not significant in all three models. This result is driven 
probably by the fact that the B tranche is significantly smaller than the A tranche (and the 
volume refers to the overall amount of the CMBS including all tranches). Differently from the 
A tranche, if the CMBS is a synthetic products, it pays 19% more. This result suggests that the 
lack of an underlying real asset really matters in riskier tranches. 
 
Consistent with our previous results, we find that higher yields and a positive term structure 
determine higher spreads. The two mortgage variables (i.e. spread and market growth) are no 
more significant with the exception of the mortgage spread in the third model only, where the 
coefficient is positive and indicates that higher mortgage risk leads to higher CMBS spreads. 
This  finding  is  also  consistent  with  the  assumption  that  default  risk  or  default  costs  are 
expected to be higher for higher rates. 
 
Finally, if we consider real estate variables, both rental value growth rates and total returns 
show a negative impact on the spread, signaling the reduction in CMBS spreads when real 
estate markets are growing. These two measures in fact function as a proxy for real estate 
market sentiment and suggest a tightening of spreads when the real estate market declines. As 
explained for A tranches we still find a greater coefficient for rental growth than for total 
return, which is consistent with the effect of changes in rental growth causing higher changes 
in capital values. To conclude the impact of real estate market liquidity is still significant (with 
the exception of changes in turnover). In periods of high transaction volumes (i.e. turnover) or 
net inflow of institutional money into the real estate market, initial spreads tend to be reduced 
as higher liquidity may proxy future positive returns. 
 
 
5.  Conclusions 
 
This work represents a first attempt to price European CMBS and our results are consistent 
with research carried out in the US market. We identify three main categories of factors which 
may influence the initial spread: bond characteristics explain around 50% of its variability, 17 
 
against 5% and 11% respectively for mortgage and real estate variables. However, we also 
register the greater importance of mortgage and real estate variables (respectively 8% and 25%) 
when we only use floater coupon in our estimation and the decrease of explanatory power of 
bond characteristics (43%). Our paper identifies the main driving factors of CMBS pricing 
through a model showing a high explanatory power, with an adjusted R-squared between 50% 
and  65%,  which  increases  to  66%  to  71%  for  B  tranches.  Depending  upon  the  different 
combination of real estate variables, we find consistent results for all other variables. Sign and 
significance of coefficients are normally in line with expectations, with the exception of equity 
market return (not significant) and synthetic deals which do not seem to be priced differently 
at least in A tranches (but they are in B tranches). Finally, the pricing is consistent with the 
rating structure assigned to the notes and can be comparable to the expected spreads assigned 
by rating agencies for both tranche A and tranche B. Particularly we find that rating agencies 
significantly underestimated the risk of bonds with lower ratings (i.e. A and BBB). 
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Exhibits 




Variables: Spread = CMBS spread above LIBOR; WAL = weighted average length of the CMBS; Vol = natural 
logarithm of the CMBS dollar volume; Int = three month treasury bill rate; Term = term structure computed as 
difference between 10+ year bond yield and 3 month treasury bill rate; MortSpr = mortgage spread above LIBOR; 
MortMkt = growth rate of the dimension of the mortgage market; Equity = returns in the European equity market; 
TR = total return of private real estate investments; ERVg = growth rate of market rents; Turn = turnover rate 
expressed as sum of purchases and sales of properties by institutional investors (in dollar values) in percentage of the 
overall real estate stock; NI = net investment computed as difference between purchases and sales of properties by 
institutional investors (in dollar values) in percentage of the overall real estate stock;  Turn = first difference of the 
turnover rate. 
   
Mean Median Min Max St.Dev. C.V. Skew Kurt
Spread 25.82 22.50 -3.15 110.00 13.79 0.53 1.67 5.73
WAL 6.37 5.30 0.60 29.40 6.37 5.30 0.60 29.40
Vol 6.44 6.42 3.93 8.96 0.76 0.12 0.14 0.89
Int 3.89 3.96 0.00 7.05 1.13 0.29 -0.24 -0.50
Term 0.53 0.30 -0.31 3.90 0.62 1.16 1.27 2.73
MortSpr 1.33 1.19 -0.58 3.24 0.78 0.59 0.52 -0.64
MortMkt 7.3% 2.8% -47.9% 154.0% 24.2% 3.33 3.23 14.57
Equity 2.6% 4.7% -30.0% 21.7% 8.0% 3.04 -1.14 2.17
ERVg 0.3% 0.3% -0.6% 1.1% 0.3% 0.85 0.31 0.84
TR 3.4% 3.4% 1.0% 6.1% 1.2% 0.35 0.16 -0.99
Turn 2.5% 2.4% 1.3% 4.5% 0.7% 0.27 0.93 0.41
NI 1.1% 1.2% -0.4% 2.5% 0.7% 0.67 -0.24 -0.67
 turn 2.0% -5.5% -45.6% 120.3% 33.1% 16.74 1.14 0.9821 
 





















Variables: Spread = CMBS spread above LIBOR; WAL = weighted average length of the CMBS; Fixed = dummy 
variable for CMBS issued with a fixed rate; AA = dummy variable for AA rated bonds; A = dummy variable for A 
rated bonds; Bank = dummy variable for CMBS originated by a bank; Vol = natural logarithm of the CMBS dollar 
volume; Synth = dummy variable for synthetic CDO products; Int = three month treasury bill rate; Term = term 
structure computed as difference between 10+ year bond yield and 3 month treasury bill rate; GDP = growth rate of 
gross domestic product; MortSpr = mortgage spread above LIBOR; MortMkt = growth rate of the dimension of the 
mortgage  market;  Equity  =  returns  in  the  European  equity  market;  TR  =  total  return  of  private  real  estate 
investments; ERVg = growth rate of market rents; Turn = turnover rate expressed as sum of purchases and sales of 
properties by institutional investors (in dollar values) in percentage of the overall real estate stock;  Turn = first 
difference  of  the  turnover  rate;  NI  =  net  investment  computed  as  difference  between  purchases  and  sales  of 
properties by institutional investors (in dollar values) in percentage of the overall real estate stock. 23 
 




Description: OLS estimates per family of variables (i.e. mortgage, real estate and bond) using 293 (mixed model) 
and 272 (floater model) observations from 309 CMBS issuances. Spreads are regressed against a series of variables 
reported in the table above. Panel A contains the estimation of the mixed model containing both floater and fixed 
rate bonds. Panel B contains the estimation of the model with floater coupons only (i.e. the dummy variable for fixed 
rate bonds is not used for this estimation). 
Variables: WAL = weighted average length of the CMBS; Fixed = dummy variable for CMBS issued with a fixed 
rate; AA = dummy variable for AA rated bonds; A = dummy variable for A rated bonds; Bank = dummy variable 
for CMBS originated by a bank; Vol = natural logarithm of the CMBS dollar volume; Synth = dummy variable for 
synthetic CDO products; Int = three month treasury bill rate; Term = term structure computed as difference 
between 10+ year bond yield and 3 month treasury bill rate; GDP = growth rate of gross domestic product; MortSpr 
= mortgage spread above LIBOR; MortMkt = growth rate of the dimension of the mortgage market; Equity = 
returns in the European equity market; TR = total return of private real estate investments; ERVg = growth rate of 
market rents; Turn = turnover rate expressed as sum of purchases and sales of properties by institutional investors 
(in dollar values) in percentage of the overall real estate stock;  Turn = first difference of the turnover rate; NI = net 
investment computed as difference between purchases and sales of properties by institutional investors (in dollar 
values) in percentage of the overall real estate stock.   
Family Variable Coeff t-stat Coeff t-stat
Constant 2.953 51.303 3.027 65.464
Synth 0.236 2.378 0.158 2.020
MortSpr 0.122 3.307 0.125 4.220
MortMkt 0.158 1.340 0.150 1.521
Adj R
2 F-stat Adj R
2 F-stat
0.055 6.764 0.078 8.815
Family Variable Coeff t-stat Coeff t-stat
Constant 4.367 16.317 4.478 20.770
Vol -0.130 -3.357 -0.125 -3.977
TR -11.310 -4.728 -13.386 -7.103
 turn -0.120 -1.394 -0.022 -0.324
ERVg -23.863 -3.745 -26.093 -3.137
NI -0.002 -0.650 -29.771 -10.864
Turn -25.625 -6.347 -23.494 -7.250
Adj R
2 F-stat Adj R
2 F-stat
0.113 14.012 0.254 33.689
Family Variable Coeff t-stat Coeff t-stat
Constant 2.715 24.712 2.542 24.712
Fixed -1.929 -13.949
AA 0.455 5.021 0.500 5.396
A 0.961 5.056 0.885 3.857
Sub 0.187 2.367 0.118 1.575
Bank -0.108 -2.388 -0.083 -2.106
WAL 0.036 4.329 0.029 3.281
Int 0.042 2.059 0.084 4.553
Term 0.264 6.824 0.346 9.799
Equity 0.122 0.442 0.104 0.422
Adj R
2 F-stat Adj R
2 F-stat
0.505 34.156 0.433 27.199




















































Description:  OLS  estimates  using  293  (mixed  model)  and  272  (floater  model)  observations  from  309  CMBS 
issuances. Spreads are regressed against a series of variables reported in the table above. Panel A contains the 
estimation of the mixed model containing both floater and fixed rate bonds. Panel B contains the estimation of the 
model with floater coupons only (the dummy variable for fixed rate bonds is not used for this estimation). 
Variables: WAL = weighted average length of the CMBS; Fixed = dummy variable for CMBS issued with a fixed 
rate; AA = dummy variable for AA rated bonds; A = dummy variable for A rated bonds; Bank = dummy variable 
for CMBS originated by a bank; Vol = natural logarithm of the CMBS dollar volume; Synth = dummy variable for 
synthetic CDO products; Int = three month treasury bill rate; Term = term structure computed as difference 
between 10+ year bond yield and 3 month treasury bill rate; GDP = growth rate of gross domestic product; MortSpr 
= mortgage spread above LIBOR; MortMkt = growth rate of the dimension of the mortgage market; Equity = 
returns in the European equity market; TR = total return of private real estate investments; ERVg = growth rate of 
market rents; Turn = turnover rate expressed as sum of purchases and sales of properties by institutional investors 
(in dollar values) in percentage of the overall real estate stock;  Turn = first difference of the turnover rate; NI = net 
investment computed as difference between purchases and sales of properties by institutional investors (in dollar 
values) in percentage of the overall real estate stock. 
   
Variable Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat
Constant 3.676 15.175 3.450 15.931 3.405 14.615 3.274 11.679 3.197 11.624 3.094 10.613
Wal 0.029 4.011 0.033 4.619 0.035 4.650 0.030 2.043 0.034 2.259 0.032 1.230
Fixed -1.764 -14.297 -1.837 -15.360 -1.886 -14.992
AA 0.404 4.812 0.395 4.827 0.440 5.309 0.473 4.164 0.432 4.013 0.441 3.433
A 0.854 5.128 0.847 5.216 0.775 4.526 0.812 8.496 0.765 8.340 0.683 6.385
Bank -0.081 -1.952 -0.056 -1.384 -0.086 -2.019 -0.080 -2.986 -0.057 -2.708 -0.078 -2.678
Vol -0.071 -2.718 -0.061 -2.385 -0.066 -2.449 -0.075 -0.346 -0.067 -0.156 -0.067 -0.944
Synth 0.081 1.206 0.085 1.300 0.070 1.014 0.088 2.754 0.087 2.533 0.078 2.812
Int 0.044 2.218 0.041 2.097 0.037 1.840 0.086 2.472 0.080 2.687 0.091 2.039
Term 0.132 3.546 0.091 2.409 0.204 5.421 0.230 3.178 0.187 3.471 0.288 4.698
MortSpr 0.110 4.097 0.079 2.949 0.113 4.109 0.110 1.164 0.082 0.562 0.111 1.954
MortMkt 0.181 2.329 0.040 0.520 0.069 0.849 0.152 1.120 0.024 0.129 0.052 0.146
Equity 0.302 1.215 0.529 2.175 0.286 1.099 0.199 -0.863 0.426 -0.048 0.181 -0.669
ERVg -29.549 -3.797 -27.559 -3.626 -13.660 -5.929 -10.852 -4.992
TR -9.683 -5.403 -7.274 -4.268
Turn -17.894 -6.068 -11.882 -4.892
NI -21.455 -7.267 -19.832 -4.768
ξturn -0.121 -1.955 -0.131 0.406
R-squared 0.64 0.66 0.62 0.55 0.60 0.66
Adj R-squared 0.62 0.64 0.60 0.53 0.58 0.56
F-stat 32.55 35.15 30.39 22.66 28.28 23.78
AIC 166.87 152.32 181.96 95.02 59.89 87.69
BIC 225.76 211.20 240.90 149.27 114.14 141.94
HQC 190.46 175.90 205.56 116.80 81.67 109.46
Panel A: Mixed Model Panel B: Floater Model25 
 




Description: OLS estimates per family of variables (i.e. mortgage, real estate and bond) using 272 (floater model) 
observations from 309 CMBS issuances. Spreads are regressed against a series of variables reported in the table 
above. The table contains the estimation of the model with floater coupons only. 
Variables: WAL = weighted average length of the CMBS; AA = dummy variable for AA rated bonds; A = dummy 
variable for A rated bonds; BBB = dummy variable for BBB rated bonds; Bank = dummy variable for CMBS 
originated by a bank; Vol = natural logarithm of the CMBS dollar volume; Synth = dummy variable for synthetic 
CDO products; Int = three month treasury bill rate; Term = term structure computed as difference between 10+ 
year bond yield and 3 month treasury bill rate; GDP = growth rate of gross domestic product; MortSpr = mortgage 
spread above LIBOR; MortMkt = growth rate of the dimension of the mortgage market; Equity = returns in the 
European equity market; TR = total return of private real estate investments; ERVg = growth rate of market rents; 
Turn = turnover rate expressed as sum of purchases and sales of properties by institutional investors (in dollar 
values) in percentage of the overall real estate stock;  Turn = first difference of the turnover rate; NI = net 
investment computed as difference between purchases and sales of properties by institutional investors (in dollar 
values) in percentage of the overall real estate stock. 
 
 
   
Family Variable Coeff t-stat Family Variable Coefficient t-statistic
Constant 3.478 54.439 Constant 2.947 17.936
Synth 0.159 1.552 AA 0.227 4.049
MortSpr 0.142 3.423 A 0.757 7.222
MortMkt 0.205 1.472 BBB 1.972 14.133
Adj R
2 F-stat Bank -0.130 -2.564
0.054 5.639 WAL 0.009 0.832
Family Variable Coefficient t-statistic Int 0.084 3.063
Constant 5.202 16.061 Term 0.257 6.227
Vol -0.143 -3.075 Equity -0.367 -1.187
TR -15.145 -5.573 Adj R
2 F-stat

































Description:  OLS  estimates  using  293  (mixed  model)  and  272  (floater  model)  observations  from  309  CMBS 
issuances. Spreads are regressed against a series of variables reported in the table above. Panel A contains the 
estimation of the mixed model containing both floater and fixed rate bonds. Panel B contains the estimation of the 
model with floater coupons only (the dummy variable for fixed rate bonds is not used for this estimation). 
Variables: WAL = weighted average length of the CMBS; AA = dummy variable for AA rated bonds; A = dummy 
variable for A rated bonds; BBB = dummy variable for BBB rated bonds; Bank = dummy variable for CMBS 
originated by a bank; Vol = natural logarithm of the CMBS dollar volume; Synth = dummy variable for synthetic 
CDO products; Int = three month treasury bill rate; Term = term structure computed as difference between 10+ 
year bond yield and 3 month treasury bill rate; GDP = growth rate of gross domestic product; MortSpr = mortgage 
spread above LIBOR; MortMkt = growth rate of the dimension of the mortgage market; Equity = returns in the 
European equity market; TR = total return of private real estate investments; ERVg = growth rate of market rents; 
Turn = turnover rate expressed as sum of purchases and sales of properties by institutional investors (in dollar 
values) in percentage of the overall real estate stock;  Turn = first difference of the turnover rate; NI = net 
investment computed as difference between purchases and sales of properties by institutional investors (in dollar 
values) in percentage of the overall real estate stock. 
 
Variable Coeff t-stat Coeff t-stat Coeff t-stat
Constant 3.647 11.679 3.373 11.624 3.510 10.613
WAL 0.019 2.043 0.021 2.259 0.012 1.230
AA 0.206 4.164 0.198 4.013 0.185 3.433
A 0.827 8.496 0.814 8.340 0.660 6.385
BBB 1.921 15.600 1.828 14.812 1.937 14.669
Bank -0.136 -2.986 -0.124 -2.708 -0.134 -2.678
Vol -0.011 -0.346 -0.005 -0.156 -0.033 -0.944
Synth 0.176 2.754 0.163 2.533 0.195 2.812
Int 0.065 2.472 0.070 2.687 0.057 2.039
Term 0.127 3.178 0.137 3.471 0.197 4.698
MortSpr 0.034 1.164 0.017 0.562 0.061 1.954
MortMkt 0.094 1.120 0.011 0.129 0.013 0.146
Equity -0.239 -0.863 -0.013 -0.048 -0.202 -0.669




 turn 0.030 0.406
R-squared 0.71 0.71 0.66
Adj R-squared 0.69 0.69 0.64
F-stat 39.50 39.24 31.23
AIC 106.66 107.81 145.45
BIC 158.93 160.08 197.72
HQC 127.72 128.87 166.51
Floater Model